Purpose This study describes variations in mammography and Pap test use across and within subgroups of Asian women in the USA. Methods Using data from the National Health Interview Survey (2008, 2010, and 2013), we calculated weighted proportions for selected Asian subgroups (Asian Indian, Chinese, Filipino, Other Asian) of women reporting mammography and Pap test use. Results The proportion of women aged 50-74 years who reported a mammogram within the past 2 years did not differ significantly across Asian subgroups. The proportion of women aged 21-65 years who received a Pap test within the past 3 years differed significantly across Asian subgroups, with lower proportions among Asian Indian, Chinese, and Other Asian women. Recent immigrants, those without a usual source of care, and women with public or no health insurance had lower proportions of breast and cervical cancer screening test use. Conclusions Patterns of mammography and Pap test use vary among subgroups of Asian women, by length of residency in the USA, insurance status, usual source of care, and type of cancer screening test. These findings highlight certain Asian subgroups continue to face significant barriers to cancer screening test use.
Introduction
Asians make up the fastest growing racial group and are the largest share of recent immigrants in the USA [1] . In 2013, Asian women reported lower cervical cancer screening rates than non-Hispanic whites or blacks [2] . Meeting Healthy People 2020 national health objectives for breast and cervical cancer screening will require reducing these and other disparities in cancer screening use [3] . Asian Americans are a heterogeneous population, varying greatly in demographic, socioeconomic, immigration, and acculturation factors [4] . These important factors could also be related to differences in access and use of cancer screening services [5, 6] . The heterogeneous nature of this racial group points to the importance of distinguishing Asian subgroups in public health research [7] . Previous research has examined breast and cervical cancer screening among Asian American women in California [8] . This study aims to describe more recent patterns in cervical and breast cancer screening test use within subgroups of Asian women throughout the USA.
by the National Center for Health Statistics (NCHS), Centers for Disease Control and Prevention [9] . The survey is offered in English and Spanish. Since 2006, Asian persons have been oversampled as a new feature of the sample design, using a multi-step sampling method [9] . The survey asked female respondents if they had ever had a mammogram or Pap smear/Pap test, and if so when their most recent mammogram or Pap was performed. These responses were used to determine the proportion of eligible women who were up to date for cervical and breast cancer screenings, as recommended by the US Preventive Services Task Force (USPSTF) [10] . The final sample adult response rates varied across survey years: 62.6 % in 2008; 60.8 % in 2010; and 61.2 % in 2013 [9] . Response rates were not available for specific racial groups. Women with no hysterectomy, within USPSTF recommended Pap test age range, 21-65 years, were included in the cervical cancer screening analyses (n = 28,354). Women aged 50-74 years, the USPSTF recommended age range for mammography, were included in the breast cancer screening analyses (n = 15,899). The analytic samples included Asian women aged 21-65, with no hysterectomy, for cervical cancer screening (n = 2,007) and Asian women aged 50-74 for breast cancer screening (n = 769).
We 
Demographic characteristics
Survey respondents were asked to select one or more races they consider themselves to be from a list of response categories. Those who gave more than one response were asked which group best represents their race. Participants were categorized as white, black/African American, American Indian/Alaska Native (AI/AN), and four Asian subgroups: Asian Indian, Chinese, Filipino or Other Asian. The Other Asian category included Korean, Japanese, Vietnamese, and Other Asian subgroups with numbers too small to generate stable estimates. Information about proportion of countries represented in this category was not provided. Other variables of interest were length of residency in the USA, usual source of healthcare, and type of health insurance.
Statistical analyses
Weighted proportions and 95 % confidence intervals for populations that were up to date on breast and cervical screening recommendations by race for each survey year were calculated, using SAS-callable SUDAAN (RTI International, Research Triangle Park, NC). Survey weights were adjusted to account for the combined data from multiple survey years. Cross-tabulations were used to examine breast and cervical cancer test use by racial subgroups and variables of interest. Differences across subgroups and within variable categories were tested using Chi-square tests, Wald-F statistics, and p values. Unknown or missing responses were excluded from analyses, along with estimates with a relative standard error [50 %.
Results
Asian women did not differ significantly in mammography use (70.9 %) when compared with white (72.9 %), black/ African American (74.0 %), or AI/AN (68.6 %) women (data not shown for races other than Asian). Proportions of Asian women who reported breast cancer screening test use were lower among recent immigrants compared with women born in the USA or in the country for more than 10 years (Table 1 A previous study by Chawla et al. [8] conducted in California reported screening proportions for Asian Acculturation has been shown to improve cancer screening utilization in Asian populations [11] . In our findings, being in the USA for \10 years was associated with lower mammography use for all Asian women combined and in Other Asian women. The same pattern among recent immigrants was observed in Pap test use among all Asian women combined and among Chinese and Other Asian women. However, Filipinas who immigrated had similarly high proportions of Pap test use as those born in the USA. Within the recommended ages of cervical cancer screening (21-65), Asian women who had recently immigrated were significantly younger (mean age = 33.7) than In USA, \10 years n = 546 n = 164 n = 132 n = 90 n = 160 \0.0001* those who had been in the USA for 10 years or more (mean age = 44.1). This age difference could explain some of the differences found in Pap test utilization by length of residency. In contrast, no difference was observed in mean age by length of residency among women within the recommended ages of breast cancer screening (50-74). Consistent with the literature, Filipinas were more likely to be screened for cervical cancer than other subgroups of Asian women [2, 8] . In this study, Pap test use was comparable to that of other races among Filipinas, and lower for Asian Indian, Chinese, and Other Asian women. Among those born outside the country, a higher proportion of cervical cancer screening test use was observed in Filipinas compared with other subgroups. These disparities persisted within each of strata of insurance status and among women with a usual source of healthcare.
This analysis included pregnant women, who often receive Pap tests as part of their prenatal care. The proportion of pregnant women varied by Asian subgroup: 5.6 % of Asian Indian women reported a current pregnancy, followed by 3.0 % of Chinese women, 2.9 % of Other Asian women, and 1.5 % of Filipinas. However, this variation does not appear to explain the differences in Pap test use by subgroup found in this report. Asian Indian women had the lowest Pap test use but highest proportion of current pregnancy, and Filipinas had the highest Pap test use but lowest proportion of pregnancy.
Limitations to this study include the cross-sectional survey design of the NHIS and the combination of data from multiple survey years, as some differences in screening test use proportions were seen over time. Race or screening status may not be accurately captured when relying on selfreported data. Data on English language proficiency are not collected on the NHIS. The English-speaking ability of different Asian-born populations in the USA varies by country of birth; the proportion who only speak English at home or speak English very well or well is 93 % for those born in the Philippines, 91 % for those born in India, 67 % for those born in China, and 72 % for those born in Korea [12] . We assume that non-English-speaking Asian women shared some of the other characteristics that were associated with lower cancer screening test use, and thus their exclusion from the study population would be expected to lead to overestimates of test use. Despite efforts to oversample Asian populations, sample sizes continued to remain small in subgroups for breast and cervical cancer screening test use. This resulted in wide confidence intervals and limited statistical power. The ''Other Asian'' category includes multiple Asian subgroups, and results for that subgroup are difficult to interpret.
Across Asian subgroups, lower proportions of mammography use were found among recent immigrants, those with no usual source of care, and uninsured women. Pap test use was lower among Asian Indian, Chinese, or Other Asian women compared with Filipinas. Proportions of cervical cancer screening test use were lower among recent immigrants, women with no usual source of care, and uninsured women. These findings highlight the importance of factors related to length of residency and access to care as determinants of screening among Asian women.
